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1o Durimg Tsaelst times a sill produeing plant was located on the pr
&0, TFrench expsrhs on silk production ssitlsd in Fryazin
L the fall of the Tesrist rsgime, many place names in the Fopezino are
ndoiscent of the French settlement. When the Soviets came 4o power, silk
produstion was discontinmed, Between 1930-3%4 a new projsct was starsed at the plage
of the former silk factory., US experts from RCA wsad the old factory building at the
southern end of the area and began producing radio transmission tvbes, This project
apparently was completed In 1934 and the US engineers left the plant, whish sontinued
tube produsiion. The bullding ususlly referred to as the "Institute! wae ereched in
1737, This is only one building of the Institute compourd, is four stories high, and
primarily houses laboraberies for all types of tubs development. Ths OKBM (Central
Office for Planning and Design) bullding and tube factory were also erected in 1939,

sent slbe of

2. When fighting meared Moscow in 1941, Institube 160 was evscuated to Tashkenmb. ALl
persornel; machines, and other plant squipment were transferred. A smsll pland
25X1 wideh preduced radio tube parts was all thab remained at Fryazino, | |
this small plend was located in what formerly had been the silk factory
25X1 ruilding,| | not know whether the Germans vecupled Fryazine duriag the war, but
25X1 they may have done so briefly because the lines were very close s as evidenced by
battle debris found in the immediate vicinity of Fryazino. Some of the personnel
of Institute 160 returned from Tashkent in 194k because they were umable to sband
the rugged climate, However, the production of the tube plant at Fryazino did not
expand during the war.
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After the termination of WY II, the Soviets began to reactivate -
Fryazino. " The first group of German specialists arrived at Institute
160 in summer 1945, from the Fernseh AG in Tannenwald, Bohemia. .The
experts of the firm and the entire equipment of the rlant had been - -

. dransferred to Frya:ino. At the end of the same year, machimes and
- instruments of Tungsram in Budapest (?) were shipped %o Fryasine,

and during 1946 machines and equipment of Telefunken and Oberspree
Werk in Berlin were added %o the other dismantled equipment. When
the German specialists from OSW arrived ati Fryaazino in October 1946,

~the plant wae in a astate of turmoil. The dismantled equipnent was

not yet installed and,since the squipmont had been takern from plants
having different production methods, the Soviets were not able to
ccordinate development and production. - During this time the Institute
vag only engaged in emall scale production of radieo tubes. The oaly
development that was being conducted concerned the British tubes - 7
4CA 1, VCR 1,.and ACA 10, but oeven that lacked coordisation and had .
virtually come %o a standstill, ' S

-‘Phe German epecialists, uader the leadership of Dr Steimel and
" Dr Spisgel, considered the confusion at Institute 160 & challenge

to their organizational abilities. TUpen our arrival we were offered

& vagation of three monthe, but we refused in order to begin organiz-
ing, .The perscmnel which had been transferred to Friazino from the
OSW and the Feruseh AG were self-sufficient groups in that they could
gtaf? both the development and the production phases without help

from the Soviets. Therefore, Dr Steimel set up the German group as .
though thers wers no Soviet permonnel at the plant. He and Dr Spiegel
forme(i the "German Management® {Deutsche Geschasftaleitung) and ap-
pointed chigfs of the various departments and leboratories, labors-
tory engineers, work shop foremen, sto--down to the last mechanie.

[%he organization |
was ag followas

‘ Depariment Chief: Werner Kluge
Chief of the Kinsssope iLaboratory: Nelamut Klang
Aseistomt Gunstru@uiop Engineer: XKoewing

the development of Image Orthicons) .
Chief of the.Screén Development Laborutary;' Walter Dirbesh
Assistani Engineer for Testing of the Tubes: Werner Pledlexr
Chief of the Laboratory for Dark Trace Tubes: Jﬁnrgan Rottgards ‘
Assistant Comstruction Engineer: Andreas Stutz a

¢hiei of the Iecmosoopw Laboratorys Walter Hags (also in chargs of

Chief of Test Equipment Development: Lothar Baer. Adssistings
Technician Gutzke, and Mechaniocs Tippe, Riedel, and Baschke -

Ohief of Tube Assembly: Wiili Mueller. dssistings Mechaniocs

© Eurt Arndt, Dctthazn,,?ag; -

Glassblower FYoremen: Max Riohter. Assistant ﬂlugqblovorz_ Simon

?uﬁg}?oremuni Earl Seaf o :

lﬂilovtﬁiq'inﬁjgration 1E‘by no means complete, 1t reflects the églt-
sufficieney af the pictureé tube dspariment and the fact that it eould

have OQQr;ted‘indepcndently.

Initially, the Soviets made wo sttempt to intorfere with German super-
vision. They even tolerated the practice that all persomnel diffi-
culties, in addition to the technical and mechanical problems, were
resolved by the German Management. For example, 1f a German specialist
wanted to go to the dentist, he requested siok leave from the Germen
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Management rather than from a Soviet official. Furthermore, the
Soviets submitted to German leadership in the laboratories and work
shops, acting &s though they were apprentices to' the German special-
ists. While noi wishing to revamp the org&nizatiogal»struotnro of
the Institute, Dr Steimel's ambition waa to broaden the scope of the
Institute!'s development and production., Therefore, as entirely new.
fields of .development in the picture tube depsrtment, he introduced: oo
-~ (1) the iconoscope and (2) the special tubes (including dark trace
25X1.. tubes). The complete organization and distribution of the work as

25X1 s®et up by Dr Steimel took about one year. approsch to] __ jssign- 25X1
25X1 " ments was exaotly &8 it had been in Germany. did not keep sirict
b office hours, but stayed on at the plant L 1 to

25X1 spend extra time on the solution of an immediate problem, or when[ |
25x1 [ ]a conterence had mot reached a aatiafactory conclusion at
the clese of the working day. :

G The ‘acocomplishments of the Germans in this firat year (until the
o beginning of 1948) -were as followss.

" @&e Orgamization of the Instituie into departmentsa, laboratorios,
~-work shops, etc, with definite assiguments for each oomppnent.

be. Standardization of production systems, which made it possible
to produce parts not only for one type of tube, but for several
types, and which reduced the various production eyatemi of Fermseeh
AG, Tungsram, gnd OSW to a common demominator.

¢. Building up a store of toole and parta in order to hnve a re-
serve on hand. Thia storage included such basic items &8 nails,
‘serews, bolis, nuts, condenaara, etc, all of which were diffiocult
to obtain.

d. Creation of the so-called "GConstruction Bureaus" which coor-
dinated the theoretical work done in the laboratories with the
actual produstion. The construction bureaus were responsible for
the minute description of the production processes, apecifying the
tools necesgsary for production, the tolerances, the materials,
measurenents, etc. The institution of the comstruction phase was
en%irely unknown in Institute 160 when we arrived there.

- 7« By the end of 1947 these aoeomplinhments of the Gsrman gpecialists
had resulted in the following:

a. The British tubes, ACA 1, VCR 1, and ACA 10, were standardized
and made ready for serial produstion.

b. The development of the apecial kinescopes was under way.
c. The development of iconoscopes had been initiated.
d. . The developwent of dark trace tubes vas prbgr.using.:

e. A proeeas had been developed of cvaporating the luminous ma—’
terialn on the tube screen.

f. Fusing machines, which fused the tube envelopes onto the bases,
had been constructed and were in operation.

g, The tube astems, which were produced in a Moscow glassblowing
shop beocause the shop in Fryazino was unable to'achievé the required
precision, were sitandardized. This facilitated the use of uniform
deflection systems for all but the very speocial” tubea.

h. The production process for all tubes was standardized, paving
the way for inoreased production. '
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A work projeect which was assigned during the latter part of 1947
Goncernsd the detailed designing of a new tube-producing institute.
In the fall of 1947, the Soviets called approximately 20 German
engineers into & conference ¥oom ard stated that they were to design:
~an inatitute for the production of radio anrd picture tubes. The
Plans were to be drawn up in great detail, enumsrating all facilitiea
- necessary for the operation ef an imstitute. The rooms were to be
laid out according to the various phages of the development &nd pro-
ducticon of tubes. "Equipment necessary for the laboratories was to
be specified-and carefully included in the plansj machines for pro- -
duetion; eg; pumps, fusing machines, etc, were to be descrided as
to type; performance,and place of imstallation. The iristitute was
to be similar o the development institute of Telsfunken, containing
everything that was needed in the development of tubes, such as kly-
sirons, waveguides, high frequency, ete. |

25X1

25X1

25X1 | | The German engineers worked on this
projeet foy three months. (They were told that the institute was to
be completed by 1950, and that it was going to be erected in Fryazino.
We do not know if the institute was eérected elsewhere; butb,at the time
of our _departure, no such %uilding had been completed at Fzyuvino.)

8. The Soviets began to shcv uignl of resistance against the German
Mauagement during the first monthe of 1948. On one occasion the Sovi~
ets claimed that the German epecialists had come to the USSE on their
own volition;, on the streangth of contracts they had signed. The-
gpecialiste protested against this statemént, and Dr Steimel went on
strike. After hie strike had lasted for several weeks, the Soviets
took him to Moscow, where heo remained for two or three days.. After
his return, he went to work againm, but.conditions had changed. Foxr
ull.practicqlfpuxposes,.thﬂ German Hansgement hed expired after _
Dr Steimel's detention in Moscow. Dr Steimel was iransferred into
another office and Dr Splegel was transferred into a laboratory. The
Soviet chlefs of departments and laboratories became the superiora
of the German chiefs, who were now termed "advisexrs®. The Gorman

. Management no lenger worked out the quota plana for the German groups
25X1  +they were given individual plans made up by the Soviet department
25X1 ohiefs,prepared without any direct consultation with the Germans.
25X1 Throughout 1947,| [actively engaged in drawing up the plans
25X1 for our operations; after 1947 |never again saw a plan

] at Fryazino. Only occasionally | | consulted by
25X1 “Soviet superiors regarding certain phases of our work. As a result,
25X1 . the working zeal of the German specialists diminished congiderably,

and| | 1¢ never happened sgein that the Germans :
25X1 stayed afier working hours in order to do extra work. Administra-
25X1 tively, the. German group also lost its independence. For example,
25X 1 Iilta consult a dockor, or |;|to teke [ |vacation,[ |

had to check with the Soviet officials. 1In no case sould the Germans
25X1 make = deocision whick comcerned tho administrution or the operation
o5X1 - of the plant, .

9. Operaticnally .and sdministratively, the Soviets had taken over very
smoothly. - Of course, the change was not effected in one day, as it
is not the manner of the Soviets to act hastily or suddenly. However,
by the time the Soviets had nenpletqd the change, the organisationm of
-the Ingtitute was perfected to the point that the Soviets could run
the Institute by themselves. Lll departmenis were staffed with pew-
sonnel and given assignments; the laborateries were engaged in wesearch,
-and the development of tubes had surpassed the Scviet's initial plans.
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10. The expansion of the Institute, rssulting from the efforts of the
German specialists, had been accompanied by an acceleration im con-
25X1 struction, | |at Fryamino, the Soviets built a new brick
building conaisting of two floors whigh housed the production of
magnetrons. This building was completed in 1949, A building of the
same shape and type was erscted next to the magmetron building, &nd
the primary laboratories of the Imnstitute, ie, those concerned with
the development of transmitter tubes, were moved into it. The tesh-
ing equipment for the transmitter itubes was moved into this building,
az was the entire produciion apparatus which previocusly had been
housed in the former silk faestory. A new building for the OKRBY was
25X1 completed in October or November 1951. | |
~ 4in 1946, a large area in the middle of the plant compound had been
25X1 exocavated -amd a concrete foundation was built. This large excavated

ares remained unchsnged | |
25X1 | [{in Febzuary or March 1952), the Soviets

bagan plasing a fense with watchiowers around this ares. Since. the
Soviets nlways used penal labor in the conatruciion of buildimgs and
the fence and-watohiowers indicated that pemal labor was goinmg to

‘ 25X1  ve nsaed; some consiruction was about to begin. It is

: poseible that the Soviets intended to build here the institute which

the ‘German engineers had designed 15;0 pazragraph 7 ahot§7 and that
they had only awaited the dqparture of tho Germans before startimg
on this project.

11, If the build.ing wtivity»in the plant aree was 1ivcly, the building -
activity in the town of Friasine was eoven more noticeablo. [:::::ff:]

25X1 [ | the town populetion had increased from approximately.

25X1 8000 inhabitants to about 30,000. Since the entire population was
either directly or indirectly connested with the Institute, the - -
increased population testified to the importance which the Institute
had gained between 1946 and 1952, (As & matter of faot, & Soviet:
citizen not connected with Inatitute 160 was not permitied to regide
in Fryaszine.). -In 1949, the streess of the town were asphalied, .and
a paved highway from Moscow wes oonstrueted in 1949-50. Plants for
the produstion of asphalt and gravel were also built in Fry ra%ino.
The sanitarium at Semashko was converted intc a technological in-
stitute for young workevrs, although the Ministry of Health olsmored
for its release as a sanitarium,

12, [::::::::]fo compare the status of Soviet regesrch and dcvolapnont
25X1 in 1952 with that of Germany's in 1945, and (insofar as we could
follow it in technical periodicals available in the Institute)
25X1 with America’s,| |[the Soviets were ahead of the.
German level of 1945 and about three years behind the present US.
25X1 level. Regarding this fonparironj |
I B

i .
25X1 &+ The dark trace tube] | has ho.n
25X1 developed muok further.im the USSR than it was during the war
' years in Germany. Specifically, the method of the evaporation
in fthe tube in a manner that the screen was kept in a vacuun
was antiroly unknown in Gormany at tha time of our doportaticn.

be, .The kinescopes were a development beyond Gormany's of 1945,
because at Fryazino we combined the German and US methods,
using the German design and thovﬂs‘mothod of manufacturae.

¢. The method of nanﬁflaturo of ﬁhd‘ioonoaoopoa and super-
. 4dconoscopes was improyad b-yond the German level of 1945.

dy The ¢secillegraph tuhcl of Br;tiah design were put into serial
rrodnotion by the Germans a+t Fryasimo,who sdded thelr theorsti-
osl knowledge regarding the proiuation of oscillograph tubes.
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e, The image orthicon was entirely new to the Germans, and its
- devVelopment in the USSR by Ce¥man specialists opened a field
for Go:@ap regearch which was unknown in 1945.

% Ths klystron ahd magnetron iqré'dovolapod 8t Institute 160,
based on' US publications and the ability of the Germans to
Antierpret the drawings and duild the tubas in a manner which

25X1 adapted the drawings 1o conditions at the Institute. Neither

of these tubes wae preduced in Germany during the war.

-25X1 in 1945 the Germans were umskle to rebuild a
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‘ﬁwakyaung:enginears|

US kiystron which kad been captured.,

{ [the work of the German secientists and the
extensive use of US sclentific literature has saved the Soviets
approximetely five years of original research. Conversely, the
Soviet méthod of copyinmg other pecple?s work has a paralyzing effect
on: Soviet initiative and independent thinking. It i8 obviously much
easier to use the ideas of others in ovder to advance one's own
development. It is slso much ho;o'conv-niont~to plan for the mex%:
Year if it is known what materials snd equipment will be needed,

and if the trial and ervor factor incidental to every development

is excluded, | however, these trials and errors com-
etitute the scientific education, and their absenocs will be felt
when original thinking is needed. However, it would be wrong to
rely on the Soviet lack of original scientific planning and to
underestimate the Soviet ability of getiing along independently.

‘The Soviets are masters of improvization and are able to get along

very well with equipment which is not perfect in design.

The confidence of the Soviets in thelr ability to get along alone
¥as expressed when they becems more and more independent of German
guldance. Thip trend was very marked. First, some of the Germans
were replaced in their laboratories; as in the case of nr;Schlocmi%eh
later, German personnel were removed from workshopa. [

an ineident which ocourred in Jenuary 1951, shortly afier ..
the first group of Germans had left Prvauinos All German mechanics
in the workshops, with the exception of the coppersmithe, were re-
turned to Germany. Thereupon, the coppersmitha were assigned to the
varioua workshops to compleie the work which the German mechenics
had left unfinished. The work was in mo way connected with copper-
emithing. Meanwhile,the copper shop of Pryazino, which had depended
entirely on the work of the Germen Bpeoialists, was wrable to fulfill
its January quota. For that reasen, the ckief of the ocopper shop
called upon the Germame during the last days of the month, requesting.
that they work overtime in order %o got the quote fulfilled. When
the plant msnagement heard about this, the copper shop supervisor
¥as severely reprimanded, and the Germans were moved into another

- building. The separation of the Bo=called "Seoret Depariment®

from the work of the Germans was another indication that the Soviets
felt confident that they could opsrate for themse¢lves, Apparently
they attributed a great deal of impeortance to ‘the Seoret Department
because they recruited the most intelligent engineers and laboratory
aldes from other departments and laboratories for this new effort,:

|warewtrana£arred tc the -
Seoret Department, and] la considerable nuwber of vory
capable ‘engineers came to the plant from the outside.

The Soviets learned the following from the Germans:

a. How to copy foreign models intelligently, ie, in a manner which

was gdapted to their ability, their conditions of work, and
the available qatar;als.
b Te evaluate and even ‘o improve ¢n & drawing.
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¢. If confronted with a new problem, to solve it by applying the
knowledge already gained from snalogous situations.

d. To be critical of thinge that have slready been done.

e» In case of falilure, not to change three things aiﬁultaneonsly
but to make one change after snother until the source of the
failure has’begn determined.

With these peints well 1marned{::]do not think that the departure
of the Germans will leave a big gap in the development and produc-
tion effort at the Fryazino Institute. Through the efforts of the
Germans, the Institute gained such a good name in the field of tele-~
communications that it attracted some of the best engineers of the
country. | |the departure of the Germans will result
in slowing down the operations at Fryaginmo, but[ |do not think that

it will have .more serious consequences.

|the departure of the Germans came at a perfectly

logical moment, ae the unsefulness of the Germans was exhausted.

The primary factor contributing to this was that no West or Central
European can live in the USSR longer than about five years without
becoming apathetic. This thesis had been quoted | ]

[ by & Russian] |

While| [taken & real interesi] Jat first and were
eager to partiecipate in chess games, playing musical instrumenis, or,
singing, reading of good literature in groups, etc,] |gradually

discontinued all such pasbtimes. In the last yesr |

a’'state of apathy which wae appalling. Quite a few

began drinking | |or playing
golitaire evening after evening, without being able to get omnt of

. our rut. cannot really account for this etate of minl, but[ |

the petty fight which arose following each proposal,

request, and phase of our work must have affected| |nervous systems.
| Another reason for | ‘

I

return at that time was that Germans had nothing furither profession-
ally to offer the Soviets. had shown them the resulis of
development and research in Germany during the war, and had taught
them how to interpret the work of others intelligently. With that,

|was at an end and[ ] removed from the sceney

perhaps on the eve of some new phase of development.

Te [:::::]not get the impression that the Soviets were planning to open

new fields in the picture tube production at -Institute 160. [ ]
the next few years will be devoted to the development of

four types of tubes: (1§ the metal kinescope; (2) the image orthicons

(3) the videcon, which had been started in development by Dr Walter

Hass; and (4) the so-called *memory" tube,which was being developed

in the Secret Department. | |the Soviete will solve

whatever difficulties are involved in the development of these special

tubes.
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